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V.42bis

There are various implementations of V.42 bis data compression in
existence, and it cannot be guaranteed that all implementations will yield
the same theoretical compression ratios on the five data files specified for
throughput testing. For information purposes only, the compr~ssed file
sizes have been provided as measured by a V.42 bis implementation when
there are no processor run-time limitations. This technique was used to
measure the file size after compression for each of the five data files using
dictionary sizes of 512, 1024, 1536, 2048, 2560, 3072, 3584 and 4096
bytes and maximum string lengths of 6, 16, 32, 64, 128 and 250 bytes. The
results provided in the tables below may be used as a baseline to determine
the relationship between the actual and reference throughput results.

A diskette is provided with the TSB-38 document containing these
standardized data files. These files were chosen to simulate different types of data
which could be transferred between dial modems in actual user applications

The following tables show the compressibility of the test mes for V.42 bis.

Compressed File Size for File 1 (Bytes)

Dictionary Size

Through Perfonnance Test Descriptions

String
Len~h 512 1024 153& 2048

6 302368 252603 256748 245566
16 275588 205447 186131" 165708
32 276398 195772 175579 156260
64 276398 193077 171011 150933

128 276398 192020 168022 148967
250 276398 192020 168022 148967

AppendixB

2560 3072 3584 4096
260517 255311 252566 250715
167283 157911 149073 141110
155653 145456 136528 128715
149494 139273 132208 124869
148221 138880 130383 122821
148221 138880 130383 122821
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Compressed File Size for File 2 (Bytes)

Dictionary Size

146832 144262 152050 147944 156845 154037 151112 147145
141082 138835 143452 137085 144921 140244 136835 133358
140995 138101 142925 135954 142230 138346 134698 131167
140995 138148 142913 135904 142870 138204 134164 130668
140995 138148 142913 135904 142870 138204 134164 130868
140995 138148 142913 135904 142870 138204 134164 130668

String
Length 612 1024 1636 2048 2660 3072 3&84 4096

6
16
32
64

128
260

Compressed File Size for File 3 (Bytes)

Dictionary Size
String

Length 612 1024 1636 2048 2660 3072 3&84 4096
6 1 128414 135102 145482 143213 154983 153708 152136 151273

16 127544 134313 144185 142421 153707 152398 150957 149997
32 127544 134313 144585 142421 153691 152456 151161 149976
64 127544 134313 144585 142421 153691 152456 151161 149976

128
1

127544 134313 144585 142421 153691 152456 151161 1499761
134313 144585 142421 153691 152456 151161250 127544 149976

Compressed File Size for File 4 (Bytes)

Dictionary Size
String

Length 612 1024 1636 2048 2660 3072 3684 4096
61131072 131072 131072 131072 131072 131072 131072 131072

161131072 131072 131072 131072 131072 131072 131072 131072
32 131072 131072 131072 131072 131072 131072 131072 131072
64' 131072 131072 131072 131072 131072 131072 131072 131072

128
1

131072 131072 131072 131072 131072 131072 131072 131072
260 131072 131072 131072 131072 131072 131072 131072 131072
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Compressed File Size for File 5 (Bytes)

Dictionary Size

192435 189885 200729 192744 202513 197089 190030 186304
161244 154731 161368 151260 156741 150060 145621 138632
154008 145541 150258 140830 145075 137956 133091 126738
152992 141404 145665 136666 139470 132286 127579 121244
157755 140615 146451 135502 138731 131748 125322 118319
158525 142686 147018 135403 138013 131273 125024 117684

String
Length 512 1024 1536 2048 2560 3072 3584· .a96

6
16
32
64

128
250
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1 F_i_Ie_T_r8_"_s_f_e_r_P_r_o_t_o_C_o_l_s __

This section briefly describes asynchronous-based file transfer
protocols in common use today. More detailed information is contained in
TIA TSB-38 or from the author/supplier ofeach.

XMODEM
Created by Ward Christensen (as MODEM7) this is a very simple

ARQ protocol. The frame check consists of an 8-bit sum of the framed
data, not a true CRC. Single control codes make up the control sequences.

XMODEM is incompatible with the XONIXOFF flow control
protocol.

XMODEM was designed for use over local connections with
insignificant end-to-end delays. XMODEM slows down considerably when
used in large delay environments, such as long links, V42N.42 bis, and
store-and-forward packet networks.

XMODEM-CRC
This XMODEM variations basically the same asXMODEM, except

that it replaces the 8-bit checksum with a 16-bit CRC. The data can be 133
bytes per frame. XMODEM-CRC is incompatible with the XONIXOFF
flow control protocol.

XMODEM-IK
A variation of XMODEM, XMODEM-IK uses a 16-bit CRC for

frame checking. Total frame size ofthe data is 1,029 bytes.

XMODEM-IK is incompatible with the XONIXOFF flow control
protocol.

XMODEM-IK's advantage is improved file-transfer throughput when
using data connections that have significant end-to-end delay. XMODEM
lK is a good protocol for use on V.42 error-controlled connections, makes
use of V.42bis compression when sending files containing text or graphic
data.

YMODEM
YMODEM builds on XMODEM-IK to transfer information about file

name, size, creation date, and other "directory" information. Otherwise,
YMODEM is identical to XMODEM-IK.

Through Perfonnance Test Descriptions AppendixB Page: B -27



[ltlU COPYRIGHT 0 1996 HENDERSON COMMUNICATIONS CORPORATION.
'" PHOTO REPRODUCTION FOR NONCOMMERCIAL USE IS pERMITTED WITHOUT PAYMENT OF ROYALTY PROVIDED

L lllAT EACH REPRODUcnON IS DONE WITHOUT ALTERATION AND THAT TIlE JOURNAL REFERENCE AND
COPYRIGHT NOTICE ARE INCLUDED ON TIlE FlRST PAGE.

YMODEM-G
YMODEM-G is used only on error-controlled circuits, the DTE must

be fast and well controlled. Generally, end-to-end delay has little or no
affect on data transmission.

ZMODEM
ZMODEM was developed by Chuck Forsberg for. the TYMNET

packet-switched network. ZMODEM transmits files in data frames'
containing 1024 bytes ofdata plus six framing characters. The data receiver
only transmits during initial setup, transfer completion, and for error
detection & re transmit requests. ZMODEM's frame check sequence is a
32-bit. Data frame sizes are dynamically reduced below the 1024 byte
maximum, in response re transmission request rates.

ZMODEM works with file transfers that use XONIXOFF flow
control.

KERMIT
Developed by Bill Catchings at CMU, this fairly complex protocol

transmits only the 96 printable graphics plus a few control code characters.
KERMIT has defined three frame check sequences, they are: 6-bit
arithmetic sum, 12-bit CRC, and 16-bit CRC.

KERMIT accepts the use ofXONIXOFF flow control
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Import of Southwestern Bell Testimony on Switching Costs

In Interconnection Arbitration proceedings before the Texas PUC (Docket Nos.
16189, 16196, 16226, 16285 and 16290), Southwestern Bell Telephone Company (SWB)
submitted the testimony ofHugh W. Raley to address the issue of Central Office plant
inputs to the Hatfield Model. Mr. Raley's Direct Testimony was filed on September 6,
1996, and a deposition took place on September 19, 1996. The relevant portions of these
testimonies are attached below.

In his testimony, Mr. Raley compares the $59 price per line for a large (80,000
line) switch in the Hatfield Model to his estimated average bid of $85 per line received by
SWB. The first point to note is that this $85 figure for SWB switch costs appears to lie
well below alternative figures proffered by many ILECs, including the sponsors of the
BCPM. Second, although Mr. Raley concludes that his $85 estimate demonstrates that
the switch costs assumed in Hatfield are low relative to SWB's recent bids, this
conclusion is misplaced. There are two reasons. The first is that Mr. Raley's $85 figure
for SWB includes the costs of the switch's trunk ports. Hatfield's $59 number excludes
trunk port costs. When Hatfield trunk port costs of approximately $16 per line are added
to its base switch investment of $59, the resulting Hatfield investment figure is $75 per
line. However, a second adjustment closes the gap even further. In the SWB testimony,
the switch investment of figure of $85 is based on an average switch size of 53,653 lines
- while the Hatfield figure of$75 (with trunk port costs) is based on an 80,000 line
switch. If a per line switch cost for a 53,653 line switch were derived from the HM3.1
switch curve for large LECs, the $75/line figure would become $80.23/line. This figure
is exceedingly close to the $85 figure cited in Mr. Raley's SWB testimony in Texas.

In his deposition, Mr. Raley also indicates that the $85 includes "everything that
is required to make the switch work," ''the trunks, the fabric, the processors - the total
price from a vendor standpoint divided by the number of lilies on the switch." He goes
on to say that this figure represents recent bids both from Lucent on 5ESS® switches and
Nortel on DMS-I00® switches.

While the sponsors of the Hatfield Model do not propose that these SWB figures
for switching costs be adopted for use as default inputs into the HM, the values that SWB
attests to for these inputs certainly reduces the range over which reasonable disagreement
about switch prices may exist.
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(R.ley~

WHAT OTHER PROlLEMS HAVE YOU IDINTIFlED?

The bilseat pr:ob1e", with the Hatfie~d Mode" in my opinion. is the basic

_.umption thllt the.mire network w.oulcl be put out for bid at one time. This

is totally iml'fileticel and resulls in en unrealisticalfy low price for major network

elements such as switches. However. even If you accept that unrealistic,

premiae, the model inputs for switching are perilously understated.

For example, the Hatfield Model shows. price of $59 per line for a large

switch. In ..veral recent bids for .witches in this size range, the "Engine.red,

Furnished and Installed- (EFl&n price w. '85I1ine. In .dd~ion, if you add

telephone company cost plus tax, you errive at a total of .' 09/1ine. If you then

add trame. power and test seta, you have a total cost of $183lline. This is

using the Hatfield Model assumption of simultaneous replacement. SWBT's

average growth cost per line on a digital.witch is $248/1i"e. It appears that the

Hatfield Model may be only considering bid prices (and even then t.he costs

shown are unrealistically low), ignoring the assDciated costs tor the installation

and testing of the .witch.

I have attachec:l an exhibit which show. recent actual bid pric::•• vera". racent

lIetual growth pricee for common units oi cemr.l office equipment. Even just

looking at the bid price scenario, the Hatfield Model is very unrealistic tor most

types. of equipment.. B.low , give a comparison of some of these differences:
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NE1WOU DEPLOYMENT COST ANALYSIS
SOlJ'l1iWES'IERN BELL TELEPBONE COMPANY

• Average New Digital Switch CostPerLiDe

I ! I 15iiiiiaiII ... jI

Cost Per Une 0-1'5.000 '5-160,000 40 -110.000
Diaital Switch CUbl &menu "'-~l ~nse C...I e

EF&. 140 ,. "5 ." Ii I
Telco & Tax al .1 U , 2£ ,
TOTAL. 171 15 147 12 '0' I

New CO of,..",, 58 0 51 0 sa 0
Power &Emgy Engme a8 0 2. 0 '5 0
lTest Sets 5 0 2 0 , 0
!TOTAL. as 15 231 12 113 I

Per liDe cost bued on1bc foUowiDs nritdlaizcs:
0- IS,OOO - 7,7031iDes

15 -40,000 - 21,062liDes
40 - 10,000 - 53.653 liDes

Note: Switch cost uclude tr8DIJDissiaD equiplllCDt (WDDi1ical), NllWark ()penUcms
conversion, asp Cost spliciDS aDei equiplDellt aide.ba1ftap

• Average DigitlLl S-eritda Gn:nnh Cost (laductiaa mra:I, Telco ad Tax)
:=» S 248 I Line ($ 225 Capital, S 23 Expase)
:::> S 517 I Trunk ($ 470 Capital. S 47 Expeue)

• Average New Tandem Total (Typical Size - 5S,OOO'TnmkI)

Note: OperatioDS IlXpease includes cost of CQJlveniOD. UIDIlatioDl ad 1r&iDiDg

• Average Tandem Growth COlt
::::> S S17 I Trunk (Assume same u tnmk growth COSt for EDd Office switch)

• Average STP Pair Total Cost

04/23/97 WED 11:08 [TX/RX NO 8814]



Extracts from the Deposition of

Hugh W. Raley

Southwestern Bell Telephone Company

Texas PUC Docket 16226, etc.

9/13/96



9/13196 - PUC UUC.Lti"l" 1~. l!'I.'~_

{

" PIp I_I

: I .rwark. you've JO' •• CIIJ'Iairl piiiCiEildaF
. 2 .of yOW' swit.cIa at liliY Ii'va tiD: me

'1 ~1aUvcly 'DeW nritda. 11In's 130

ec:ooomic iaclntiw to npl.. tMaa. So if
s you ISS1UEIC that the toW dl::awad that
6 you.~ tr)'iDg tD saUsfy is JOiDIID 

7 handled by bid swi~. dial-tlHtial
• lepllccm::ub 011~. that's out
9 there. no ODe would eYeD 1'aD01dy ccmsida'

10 doini that
11 Q Okay, _ytbiDg else?
12 A 'That'. the primuy paiDt tbae.
13 Q Okay,~ac au LiD; I, 70\1
14 say that the Ha1fie)d 1IIOde11howa a price
15 of SS9 per !iDe for a 1aJgc switch. Do you
16 see that?
17 A Yes.
18 Q Did you a-t thIIt O1It of the
19 Hatfield model itself'?
%0 A OUt of the inpu~ ya_
21 Q Okay. do you bow what that
22 59-1icUar c:ha:rp mcrs to? In othm
23 words. let me pUt it this way: Do you know
24 whri1cr that mcluda or daa Dal iDcludD
2S the switch port?

P.142
A 1did lJot kDow with .y dIpee of

2. eznainty. Wb=n 1read it, I UIUJDCCI that
3 it handled the liDe tmDiDaticm itself IDd
4 n basic swl:rdung fuDcdOD of 'de 1Wi1ch
S involved., but it dc:eSD't explliD it cae way
ii or W otm.
7 Q Okay. now. you thcD say izl
8 several, bids EFct1 pric: for switchD& at
9 Souttrwc:stem Bell was S85 a liDe. Do you

10 see that? '
11 A Yes, I do.
12 Q Okay. fust of an. wbBt.
!3 particular bids ate you n:fariDI to?
14 A Basically it was bids OIl switdD
IS that we~ JePIICiq i:D Tcua CM:r &
16 past year md a half, I believe itwa. izl
17 that size range. We taok a sp:c:ific
18 example thIft, and_ HIIIfJdd model bad
19 several sizes, and ttI:se were mtda ill
20 the fony to eighty thNIllllclliDe sizl=, ad
21 this was tie ave:rage bid ill Teus owr ttIIl
22 lISt 18 mon1bs.

Q Wbu switcla~ you ftClCiYiq
bids an?

l:zs A The name ofthc specif"tc switch?

Page 141 • Page 144

AIIoD&&~··_I" -- •• --

PIF 143

1 Q V-.Iir.
2 A IdoaatnaU.
3 Q You daD't bInv if tbIy MI'e

.. DMS-IOS?
5 A 011. )'aU'm WkiDc about WlDdar?
, 1....,.yo1l-' taDciftI u.em
1 'OC"icm
I Q No. J didD't a.II Jcntian. 1
5) -m tb= type of nritdL ~'S like a

10 OMS-tO" DIG-lOP IIId. SE.
11 ws. HUNT: l'1D IDiIII to
11 cauDoa bl:n. ApiD, if .Is.... ima
13 ....~,nc..... you caD..uy
1_ tell wbat thm iDdividuIl price is. we .
IS Daed to acMse _ court l&pX1a' aDd mID
16 II'J'DIB"hildlS.
17 Q (By MI. DIwIIaB) At this pojDt..
Ii I'm DOt cryiq fa .. iDtD prias. I jut
19 WIlDt 10 bow which plr'tiaJlar IlWitda "iIeI'e
20 ,.. za::c;iviDs bide on.
21 A Okay. 1miPt ba~ to rcplJruD it
zz just • liu hit.
23 Q Wen. J daD't -
%4 A I tbiDk..you WIlDt 111 bow ia
25 whieb \IIIIlCIan WII'Il we -

P.I44
1 Q WbIl typIB of switda?
% A - WIB we iIM1iD& to bid GIl

3 tIwa: panieuJar PJcdectL Jt.iI)a?
.. Q ADa th: .".. of switet. you
5~ askiDs tIBn 1D bid em.
6 A Okay, wcU.1IIIy'R DOl
7 biddiDl OD • type of switch. They are
I bidding a type of switd1. You bow, IS an
9 example. Lwat bids • Sm. Nortel bids •

10 DMS-IOO typic:a1l)' GIl - weD, til:)' Jally
11 haw virtually DO chDicc iD 1biI II.

12 mteb. That'. tI:a OII1y em tbay ClOUld
1::- bid, aDd thaIe am tb= two 1ICIICIcn that we
14 haw mthis JDDdel.
IS Q Oby,so~)OUay-wh:D

16 you'nt rcfmiDg to l'IICIIIlt bids.~ you
17 me:rriDg to bids flam LlICI:Dt IDCl Norte1?
II A 111111'. c::am:ct.
19 Q ADd 110 othn?
2D A That is correct. Let me clll'ify
21 that. For the S9-1t.oUII' liDe - Dat b 59,
21 but the 15-dDUwliDe. tbIt panioIl of it .
2j was just tbDs.~ of the oDr stuff
:z4 doWD tac had olter biddln iDvol-S iD it.

, -2' <2 ADd what wu b • whIIC dieS til:

XENNEDY REPOltlTNG SBIlVlCE.INC.
(512)474-2233
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AJtBlTIlAnOM AT TPtJC
PIF 145

...:.. . ') --- ...... b·~""'· 01111 UN CUlnpnK. "'.- _w -J -.

2 A It WU IIIl BN:.I - -p' *izc,
3 furnish me! iDI't&1l - price for a IWitd1
.. of· in til: liz nm~ b&twAd forty ad
s cithly thousand.m.. It •• for _
6 swi1cb iuelf. It did illC1ude, you know.
7 the processor ucllB~ adb
8 tnaDk 1erminatioDs. It.as tbt atin:
9 swita:h.

10 Q Okay. did ft bid~
11 dDiDg lDyUUDg with ..~ swtrdI?
12 A No.
13 Q Did the bid _hide thI switch
14 pert?
IS A 'Ill: switdl poIt? I'm sorry. 1
16 don't know what a switah part is.
17 Q Okay, so,w don't Jar.cw whetb=i"
18 it iDC1ucDi it or didD't mc1uck tl
19 pn:s1UD.8bly?
20 A Well, WIft you askiDIan b
21 IS-dallat line biel?

. 22 Q Yes, sir.
D to. That Did iJIc1ucW~ that
24 is ft:quired to maD dID switch wart. So
25 wtaI you say "swltd1 pan," !bal'. a UIIJe

Pap 146
1 generic for me. 'I'br:re 1ft liDas. mcl1lac
t an: tl"W1ks. mel~ could eitber~ be
3 amsidcn:d pons. So 1didn't bow wtricb
4 cmc you WIft'e Wkina about
S Q Did it indlUk a 12UDk part -
6 A Yes.
7 Q - at Sl5 a JiBe?
8 A Yes.
9 Q Is tb= such • tbiDC ... liD:

10 port?
11 A Well. that's Dat.
12 nomenclatln 1bU J'm 1UCd 10.deaU. with.
13 but you could laot at it 1hatW8)".,..
l't Q Do you-aU bne • faa,' ... for
15 what I would caD a.ijDe poIt1
16 A Well acIUI1ly I "WOUJdjust call
11 it a D.
lB Q A liDe? Okay.
19 A I call it liDe md tnmk ad
20 pan. Some people, I ..... 1IIe that, but
21 that', D~ * ClQINDCIft ..-nctatu. for \III.

22 Q Okay. now, til: SIS. U. that
23 you ram:Dcc in your restiwoay .... that
24 the low bid pric:c?
25 A No, that 'WtU U. ....

kENNEDY ItEPOl.nNG SERVICE. INC.
(512)474-2233

PIF 147

1 Q WbIl .... _lawbidprice? I'm

2 ...tD"JOII-~MtbDUl
3 idastifyiftc thD pIftic:u1Ir WIUII:7r.
4 A I....,.,wj be ".,. UHl ........
S~ that.._ of c:DJJf'ldImtiality.

6 Q Well, 1bl:D .'. -
7 IllS. BUMT; Let'11C' off the
I ac:orcl a III:DDd. I think~ ba••
, UIiIuncIa+n4ina. fQ 1l'hat is.. ubcL

10 em we· co off for CDC miDue?
11 MIl. DAWSON: Lct'11O off
12 the n=rcl TbBl'. fiDe.
13 (Dlscu8iam off 1b=1IIClOJd.
14 Q (By Mr. Dawsaa) TeD me
is -=qtl_ tD me whIl oR S85 a lis
.6 repn.IdS.

11 A n. SIS au' - I 1houIbt I bad
al done that, 1:nft it's~ &FAl__ •
19 c:D1i'-riDI, fumiIb _ msaau carts for
20 til: switdl tbU iJacllJdps dI:: lila. -
21 truIIks. the fabric:s.. 8: pnl_sors •.,
~ tataI pricz fRan a ..... ItIIndpoiDt
23 dividal hy _ Ilumber of liDIs on _
24 switch.
2J Q And with ftlIPIlClt to ... bids,

Pap 141
1 tMl is the .... pricz OVII' tim mOllS .
2 bids thm Soum.ufCln BeD iiIOilUOPtEd cluriDg
3 the time pc:riocl that you lefaeuced
.. 0II'lier7
S A 1bat'1 COllect.
6 Q Do you 1crK79r wbml:r 1b::re wcae
7 my iDstaDczs wbnS~BeU chose
8 not to ICICCpI the lc:7WC1't bid offeaed to it
9 for my 1aSOD?

10 A I do DOt know. I would be
11 surpriIed.
12 Q ADd dD you bavi'~ those bid
13 pria:s inc1ud&:d the w:Ddor diseount?
14 A V_, they did.
IS Q Yau 1II:D talk about telcpbcme
16 compmy cost plus lax?
17 A Yes.
18 Q WIac cUd you get tbat
19 iDfonnaticm?
20 A 'I1e iDformation CD switch c:ast,
21 I'd lay just ill JI'IIIftl CIIDIe from Gary
22 SMw, ID emplo,a: of SouthwClIiiID Bell in
23 DalJas. in _ netWOrk p1aDllillC
24 arpDization.
25 Q BlICk to b bid infarmaticm,

Page 145 • Page l~
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PIp 149 PIp lSI
1 his aVIiJIII1I to lim cIac:umaD1s whic:b wOuld
:a nppon at subItaD1i_,. taIa1 COJDP"IY
3 e.aat that'l RfaCiDCiOCl ill ywr~
4 A Ya.ldD.
S Q ADd,... far the frazDc.~
Ii _at·_1
7 A Yes.
I Q ADd myour Jmawtedae. sir. hPc
Sl 8IIY of those dac:mDntll8D citta' pmduced

10 in Ibis pracsAiDc or !BloCk available to lIlY
11 of111= pu1iaI?
12 A"I'b=y bat: DOt.
13 Q n.,ag.., ..... a
14 ...apb belinoinl GIl LiIIe 13 - )'OU laY,
15 IlSouthwwraa BcJlI.awnaelllJ'l"b ClOIt
l' J*' Ii.- 011 a ctiIital switdJ ja $248." Do
17 JOIl~ tbIt. lIir7
II A V-.J cIo.
19 Q F'iJst of all, what is an...
20 powtb of b CCIIt p8f JiDe aD a dtJbal
21 switch? WhIt at: yGal ii:faJiDl tD..,
22 A n. J'lf1llmCC is .,.sically th:
23 .... 85 "- SSO ar SI5 ... cast. If you
24 taDk tbe - OD • aanul paIIIth job OIl a
1S dilill1lWitcb - ad~..1ba to b:

".I wb= did you act mat? Is 1bat &am Mr.
2 ShaW alSO"?

/to "I"MtI 5 CICII'ftld.
Q ADd Mr. Shaw • you'~ relyiDI OIl
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Hatfield Model, Release 3.1 Edits

This paper describes edits that may be made to the HM3.1 distribution and
expense modules.

Editing the HM3.! distribution module

Open the distribution module using Microsoft ExceL The module may be found
in the "Modules" subdirectory of the HM3.1 directory that typically is loaded under the
"Program Files" directory. The module name is "r31_distribution.xls." Once it is open,
resave it in the same directory using the "save as ..." command in the "files" menu;
rename the file "r31_distribution_415 .xIs"

Two sets of operations are needed. The first is to add columns to the worksheets
as described below. The second set of procedures involves changing formulas. These
steps are described later.

Adding columns

1. Select the "calculations" worksheet

2. Select column AD (click the left mouse button on the AD column header)

With the entire column selected, depress the right mouse button and select
"insert." Excel will insert a blank column with heading AD. The column to the
right (now AE) should be entitled "road frontage, ft"

3. Select columns AF, AG, and AH by locating the cursor on the AF column
heading, depressing the left mouse button, and dragging the cursor from the
column AF header to the column AH header

With the three columns selected, depress the right mouse button and select
"insert"

Excel will insert three blank columns with headings AF, AG, and AH. The
column to the right of the selection, now AI, should be entitled "road cable
distance, per cable"

Changingformulas

Modify the formulas in the "calculations" worksheet so they read as following:

cell F2: IF(OR(D2>fiber_dist,BA2=1),1,0)



cell L2: IF(K2=I,inputs!$F$29,1)

cell M2: MAX(66,IF(R2=0,SQRT(0.5*P2),SQRT(0.s*inputs!$F$41»).

cell AB2: INDEX(cable_range,MATCH«W2*Z2+W2*AA2*max_cable)/
IF(BA2=1,2,I)-AC2*max_cable,cable_range,-I), I)

cell ADI: enter heading "backbone cable taper factor"

cell AD2: IF(W2<=2,1,0.5)

cell AF I : enter heading "road cable max. length, ft"

cell AF2: 0.707*5280*SQRT('CBG input data'!I2/T2)

cell AGI: enter heading "no. road cables per quadrant"

cell AG2: IF(AF2=0,0,CEILING(AH2/AF2,1»

cell AHI: enter heading "basic 'road' cable distance"

cell AH2: IF(R2=1,0.5*AE2*(I-inputs!$F$36)*(calculations!N2+02)+M2+X2,0)

cell Ail: enter heading "effective per-cable distance"

cell AI2: IF(AG2=0,0,AH2/AG2)

cell AJ2: IF(AG2=0,0,IF(R2=I,INDEX(cable_range,MATCH«I-inputs!$F$36)*
U2NLOOKUP('CBG input data'!K2,densityjnputs,2)/AG2-AK2*
max_cable, cable_range,-I),I),O»

cell AK2: IF(AG2=0,0,TRUNC«I-inputs!$F$36)*U2NLOOKUP('CBG input
data'!K2,density_inputs,2)1AG2/max_cable»

cell AL2: IF(BI2=1,0,IF(R2=I,AG2*AK2*AI2*max_cable_inv+
AG2*AI2*VLOOKUP(AJ2,cablejnv,2,FALSE),O»

cell AM2: IF(BI2=1,0,«VLOOKUPCZ2,cable_inv,2,FALSE)*X2*W2+
AD2*VLOOKUP(calculations!AB2,cable_inv,2,FALSE)*calculations!V2
+AL2+CAD2*calculations!V2*calculations!AC2+AA2*X2*W2)*
max_cable_inv)*T2+ T2*AY2)*CO.6+O.4*BH2)+BG2)

cell AN2: ($AM2)*VLOOKUP('CBG input data'!$K2,density_inputs,3)

2



cell A02:

cell AP2:

cell AQ2:

cellAR2:

cell AT2:

cell AU2:

cell AV2:

cell BD2:

cell BG2:

($AM2)*VLOOKUP('CBG input data'!$K2,density_inputs,5)*
inputs!$C$19

($AM2)*VLOOKUP('CBG input data'I$K2,densityjnputs,4)+BN2

IF(OR(BI2=1,'CBG input data'IK2>=inputsl$B$12),0,
(1+CEILING«X2*W2+V2+AG2*AI2+ IF(BA2=1,0,AX2-IF(T2=2,0,
0.5*SQRT('CBG input data'!I2»»* T2NLOOKUP('CBG input data'!K2,
density_inputs,8)* (inputs!$C$16+inputsl$C$17*J2*L2)*
VLOOKUP('CBG input data'!K2,density_inputs,4),1»)

IF($BI2=1,0,($V2+$W2*$X2+AG2*AI2+IF($BA2=1,0,AX2-IF(T2=2,0,
0.5*SQRT('CBG input data'!I2»»*$T2*VLOOKUP('CBG input
data'I$K2,densityjnputs,5)*VLOOKUP('CBG input data'I$K2,
density_inputs,7)*$J2*$L2*(0.875+0.125*labor_adj»

change terms reading as follows --

VLOOKUP('CBG input data'I$K2,density_inputs,3)*VLOOKUP('CBG
input data' I$K2,density_inputs,7)

to read--

VLOOKUP('CBG input data'I$K2,density_inputs,3)*VLOOKUP('CBG
input data' I$K2,density_inputs,6)

set equal to AB2

set equal to AC2

change first part of formula reading as follows --

IF($BB2<>0,$T2*($BC2*(inputsI$D$98+inputs!$D$95)

to read--

IF($BB2<>0,$T2*($BB2*(inputs!$D$98+inputs!$D$95)

IF(BA2=1,T2*(Z2+AA2*max_cable)*W2*VLOOKUP(BF2,
longloop_adj,2),T2*(Z2+AA2*max_cable)*W2*VLOOKUP(IF(F2=1,
AZ2,AZ2+output!F2+ outputlG2),longloop_adj,2»+(lF{R2=1,T2*AG2*
(AJ2+AK2*max_cable)* VLOOKUP(AI2,longloop_adj,2)+
T2*AG2*AI2*(VLOOKUP(AI2, longloop_adj,3)-1)*
(0.6+0.4*VLOOKUP(AJ2-AK2*max_cable, cable_inv,2,FALSE»,0»*
IF(AI2>18000, 1-180001AI2,0)
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Make the following edits on the "output" worksheet:

Alter the listed cells to read as shown

cell G2:

cell H2:

IF(calculations!G2=O,O,(calculations!G2+0.5*calculations!I2))*
IF(calculations!E2=I,inputs!SFS25,1)+IF(calculations!BA2=I,
calculations!AW2*calculations!T2,O)

calculations!T2*(calculations!V2*(1+calculations!AC2)+
calculations!W2*calculations!X2*(1+calculations!AA2)+
IF(calculationslBA2=O,calculations!AX2*(1+calculations!AV2),O)+
calculations!AH2*(l+ calculations!AK2))

Editing the HM3.1 Expense Modules

Open the density zone version of expense module found in the "modules"
subdirectory under HM3.1; it will be named "r31_expense_density.xls". Once it is open,
save it in the same directory as "r31_expense_density_415.xls" using the "save as ..."
command under the "file" menu. Close the file. It will be reopened as necessary to make
the edits listed below.

Open the wire center version of expense module found in the "modules"
subdirectory under HM3.1; it will be named "r31_expense_wirecenter.xls". Once it is
open, save it in the same directory as "r31_expense_wirecenter_415.xls" using the "save
as ..." command under the "file" menu. Close the file. It will be reopened as necessary to
make the edits listed below.

Some of the changes described below apply to the density zone version of the
expense module, some apply to the wire center version of the expense module, and some
apply to both.

1) The density zone and wire center versions of the expense module calculate the
weighted average depreciation life for non-metallic cable. This value is used in
calculating depreciation expense and cost of capital for drop wire. In version 3.1
as released, one category of cable investment is omitted ("Inputs" worksheet, cell
129, should add "Investment Input" worksheet, cell V21 to the existing term in the
formula). The impact on costs of correcting this error should be minimal, as the
effect of the error is to under-weight underground cable, which typically has a
depreciation life between aerial and buried cable.

For the density zone version ofthe expense module:

Cell 129 currently is:
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='Investment Input' !I21
It should be:

='Investment Input' !I21+'Investment Input' !V21

2) In calculating the weighted average depreciation life for non-metallic cable, the
wire center version of the expense module incorrectly refers to row 21 of the
"Investment Input" worksheet ("Inputs" worksheet, cells J27, J29, and J31). These
formulae instead should sum the columns referred to rather than refer to the value
in row 21 of each column. The impact on costs ofcorrecting this error will vary
by study area, depending on the relative mix of aerial, buried, and underground
cable in the wire center appearing in row 21 and the mix of plant types contained
in the study area as a whole.

For the wire center version ofthe expense module:

Cell J27 currently is:
='Investment Input' !K21+'Investment Input'lX21

It should be:
=SUM('Investment Input' !K:K)+SUM('Investment Input' lX:X)

Cell J29 currently is:
='Investment Input' !I21

It should be (also incorporating the change above):
=SUM('Investment Input' !I:I)+SUM('Investment Input'~V:V)

Cell J31 currently is:
='Investment Input' !J21+'Investment Input' !W21

It should be:
=SUM('Investment Input'!J:J)+SUM('Investment Input' !W:W)

3) All versions of the expense module assign a portion of investments and expenses
for general support accounts to customer operations and corporate operations
based on the proportion of expenses in these categories to total operating expense.
The factor used is at the "95 Actuals" worksheet, cell HIlS. The assignment of
investment is calculated correctly ("General Support" worksheet, columns B-J,
rows 6-12). The assignment of expenses is calculated incorrectly at the "95
Actuals" worksheet, cell C129 (C130 in the wire center version). The impact on
costs of correcting this error will be to increase costs slightly.

For the density zone version ofthe expense module:
Cell C129 currently is:

=«C127+D127+E127+F127+H127+G127+I127+J127)*1000)*H115
It should be (see change described below):

=«C127+D127+E127+H127+G127)*1000)*(1-$H$115)
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For the wire center version o/the expense module:
Cell C130 currently is:

=«C128+D128+E128+F128+H128+G128+1128+J128)*1000)*Hl16
It should be (see change described below):

=«C128+D128+E128+H128+G128)*1000)*(1-H116)

4) All versions of the expense module currently mistakenly assign expenses in
Accounts 6112, 6115, and 6116 to miscellaneous expenses instead of to network
support expenses. This can be corrected by removing these cells from the
calculation of total miscellaneous expense in the "95 Actuals" worksheet at cell
C129 (C130 in the wire center version), and adding these categories to the factor
for network support expenses in the "95 Actuals" worksheet at cell C77. The
correction below also will remove expenses associated with aircraft from network
support expenses. The impact of these adjustments will be to increase costs
slightly.

For both the density zone and wire center versions o/the expense module:
Cell C77 currently is:

=C73+C74
It should be:

=C72+C74+C75+C76

5) All versions of the expense module currently overestimate buildings expenses
(expenses associated with wire centers are double-counted). The calculation that
needs to be adjusted is in the "95 Actuals" worksheet, at cell H122 (H123 in the
wire center version). Correction of this error will results in a modest reduction in
costs.

For the density zone version o/the expense module:
Cell H122 currently is:

=E11
It should be:

=E11*0.5

For the wire center version o/the expense module:
Cell H123 currently is:

=E11
It should be:

=E11*0.5

Modify headers in output sheets to indicate that modified versions o/the HM3.1
expense modules have produced the results.

The following legend must be added to existing headers in expense module output sheets:
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"amended version 4/11/97"

This must be applied to headers in these output sheets:

density zone version

A header must be added in each sheet. To add a header, select the sheet, then,
under the "file" menu, select the "page setup..." option. Then choose the "header/footer"

.tab. Once this tab is selected, push the "custom header" button and delete the characters
in the center section. Now enter the legend "amended version 4/11/97" in the center
section, press the "OK" button in the "header" dialog box, then press the "OK" button in
the "page setup" dialog box and save the file. This procedure must be applied to each of
the five sheets in the density zone expense module listed below:

network diagram
summary
unit cost
usf
cost detail

CBG version

This workbook contains only one worksheet, "USF by CBO." Following the
same procedure described for the density zone version, replace the existing header with
one reading "USF by CBO -- amended version 4/11/97." Resave the file.

wire center version

This workbook contains two worksheets requiring header changes:

investment input
summary

Select the "investment input" sheet and add the following header, again using the
procedure detailed above: "Investment input -- amended version 4/11/97"

Select the "summary" sheet and enter the following header using the same
procedure: "Summary -- amended version 4/11/97"

Resave the file.
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Add the edited modules to the model.

Start the model. When the "Hatfield Model 3.1" dialog box appears, pull down
the "HM tools" menu and select "options." Next, highlight the edited distribution
module in the right-hand window and press the button next to the "distribution module
name" window. The edited module will now appear as the default distribution module to
be used by the model. Follow the same procedure for each of the three expense modules.
Then press the "OK" button. The model will now reply with a notification stating
"updated successfully." Press the "OK" button, and the model may now be run with the
edits.

Check the results

With all edits included, the model produces the following results for US West in
Colorado with default inputs and using the filed HM3.1 CBG database:

Densityrangeresuhs Total weighted average loop cost
End office switching

port $1.13
usage $0.00188

Platform cost total $20.34
Total USF support@ $30
Total local service (USF sheet)

$15.22

$59,905,799
$21.54

Wire center results ("investment input" sheet)

Total distribution cost (sum ofcolumn GD)
Total annual support (sum of column HX)
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$255,125,193
$40,392,959


